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Melioidosis is the clinical syndrome that results 
from infection with the gram-negative bacteria 
Burkholderia pseudomallei—an endemic water 

and soil pathogen in eastern Asia and northern Australia. 
In these areas, the pathogen usually causes pneumonia; 
primary CNS involvement is exceedingly rare. Given the 
rarity of the disease, fewer than 50 case reports of cerebral 
melioidosis have been published in the worldwide litera-
ture over the last 50 years. Fewer than 5 of those cases 
have been due to disease presentations secondary to cra-
nial abscesses.10 To our knowledge, we report the first case 
of cerebral melioidosis in the western hemisphere. We de-
tail this unique presentation of the disease and review the 
literature on cerebral melioidosis, concluding with recom-
mendations for its neurosurgical and medical management 
within the developed world. Although it is extremely rare, 
the recognition and treatment of this entity is pertinent in 
an era of seamless global travel.

Case Report

History. The patient is a 58-year-old man who grew 
up in Cambodia and had immigrated to the US in 1987; 
he has since traveled back to Cambodia on several occa-

sions. The patient is HIV negative and was generally in 
good health before hospitalization, although he had lost 
approximately 15 pounds unintentionally over the course 
of the year prior to presentation. He was in his normal 
state of health when he left for a recreational trip to Bat-
tambang and Phnom Penh, Cambodia. He reported no 
contact with sick people, although he did admit to an epi-
sode of extramarital intercourse with a second Cambodian 
wife with whom he had an ongoing relationship. He de-
veloped a sudden onset of left-sided weakness, left-sided 
lip tingling, and severe headache, which was followed by 
a profound somnolence that prompted admission to a lo-
cal hospital. Initial CT scans demonstrated mild ischemic 
changes in the right lentiform nucleus, and the patient was 
transferred to a major medical center in Thailand for fur-
ther treatment.

Initial Examination. There the patient was noted to be 
febrile to 101.6°F, with concomitant left-sided hemiplegia, 
rightward tongue deviation, bilateral ptosis, mild neck 
stiffness, and bibasilar pulmonary rales. Urine and sputum 
cultures grew Escherichia coli, chest radiographs demon-
strated right perihilar ground-glass opacities, and results 
of LP were consistent with bacterial meningitis, with a  
WBC count of 350 cells/ml in the CSF. A repeat CT scan 
of the head demonstrated obstructive hydrocephalus and 
2 areas with ill-defined hypodense lesions in the left cer-
ebellar hemisphere and right basal ganglia. An MRI study 
of the brain was performed that demonstrated extensive 
multifocal infiltrative lesions with patchy irregular rim en-
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hancement along the upper cervical cord, right midbrain, 
bilateral basal ganglia, and corona radiata. 

Initial Diagnosis and Treatment. The patient received a 
diagnosis of nonspecific brain abscess, urinary tract infec-
tion, and pneumonia, and he was placed on 2 g meropenem 
delivered intravenously every 8 hours, after which he de-
fervesced. An LP was performed that demonstrated an el-
evated WBC count of 350 cells/ml (88% lymphocytes and 
12% neutrophils), a glucose level of 69 mg/dl, and elevated 
protein. Blood and CSF cultures showed no organisms 
on Gram staining and demonstrated no growth in aero-
bic, anaerobic, and fungal media; Ziehl-Neelsen stain for 
AFB and India ink stain for Cryptococcus species were 
negative; and PCR for Mycobacterium tuberculosis was 
negative. Sputum and urine grew an extended-spectrum 
b-lactamase–producing E. coli.

Biopsy Procedure. The patient underwent a stereotac-
tic brain biopsy 8 days after initial presentation; the mate-
rial obtained demonstrated no growth on culture medium, 
no organisms on Gram staining, and was also negative for 
M. tuberculosis on PCR and AFB testing. After it was de-
cided that the original biopsy procedure might not have 
sampled affected brain, the patient was taken back 2 days 
after the original biopsy for a suboccipital craniotomy for 
the purpose of obtaining another biopsy sample. During 
this operation, sampling was reported from an ill-defined, 
firm, granulomatous lesion with caseous material at the 
left cerebellar peduncle; however, Gram staining of this 
biopsy sample revealed no organisms, and was negative 
for microbial growth on culture medium as well as nega-
tive on AFB and fungal stains, and for M. tuberculosis on 
PCR. Serum tests for melioidosis antibodies were nega-
tive for IgM and positive for IgG antibodies (at a ratio of 
1:200). 

Initial Posttreatment Course. After 1 month of hospi-
talization without a specific diagnosis and after an empiri-
cal course of parenteral meropenem of less than 8 weeks, 
the patient’s mental status had improved and he was able 
to converse intelligently. He was afebrile with a normal 
serum WBC count, and his left hemiparesis had improved 
to antigravity strength in the left lower extremity and to 
1/5 strength in the left upper extremity. He was discharged 
from the hospital without antibiotics and returned to the 
US.

Second Admission, Workup Results, and Treatment 
Decision. Within days of his return to the US, the patient 
presented to another institution reporting worsening head-
aches and worsening left-sided weakness, and was trans-
ferred to the Brigham and Women’s Hospital for further 
workup. He was admitted to the hospital and a broad infec-
tious workup failed to reach a conclusive diagnosis, with 
the following findings reported: an LP with mild lympho-
cytic pleocytosis; an MRI study demonstrating diffuse 
mild decrease in size of previous lesions; unremarkable re-
sults on echocardiogram; negative serological findings for 
HIV-1 and syphilis; Toxoplasma IgM–negative; indeter-
minate values for galactomannan and b-1,3-glucan; CSF 
flow cytometry consistent with generalized inflammation; 
and review of pathology slides from the Thai hospital in-
dicative of global inflammation but no granulomata, with 

all stains for infectious organisms negative. In addition, 
results of stool ova and parasite testing were negative; CSF 
studies demonstrated a glucose level of 62 mg/dl, a protein 
level of 111 mg/dl, and 23 WBCs/ml with 95% lympho-
cytes; angiotensin-converting enzyme was low, and CSF 
bacterial/fungal/AFB culture and ova and parasite tests 
were negative. After the patient demonstrated stability of 
symptoms with no fever during his stay and MRI lesions 
that were mildly decreasing in size, the decision was made 
not to place him on antibiotics, and he was discharged to 
a rehabilitation facility after a short hospital admission. 

Third Admission and Examination. Three weeks after 
discharge the patient again presented to the hospital, al-
though this time with a 3-day history of low-grade fever in 
the setting of nausea, vomiting, increased headaches, di-
plopia, new left-sided ptosis, and recent transient episodes 
of marked somnolence. During this admission, results of 
an LP were equivocal, and the patient became increas-
ingly somnolent; repeat MRI demonstrated an increase in 
the size of his cerebellar lesion, including a new area of 
decreased diffusivity, with surrounding enhancement in 
the lateral cerebellum—probably representing a new in-
fectious nidus and causing an obstructive hydrocephalus 
(Fig. 1). 

Operation. To establish a definitive diagnosis and re-
lieve mass effect, the patient was taken to the operating 
room for a left suboccipital craniectomy through the site 
of the previous suboccipital biopsy, where a caseous cer-
ebellar lesion was removed. During the operation, a right 
frontal ventriculostomy was also placed to relieve his hy-
drocephalus. Several days later, a third ventriculostomy 
was performed (instead of mechanical shunt placement 
given the patient’s infection) for prophylactic diversion of 
flow and prevention of further hydrocephalus if the lesion 
were to continue to grow.

Pathological samples obtained from the biopsy pro-
cedure were examined histologically, demonstrating a 
few scattered gram-negative organisms with classic bipo-
lar appearance. Microbiological investigation of the CSF 
again showed no organisms on Gram staining and failed 
to grow any organisms in any culture medium. However, 
when plated in culture media, the tissue biopsy grew out B. 
pseudomallei that was sensitive to meropenem, confirm-
ing the patient’s diagnosis of cerebral melioidosis.

Treatment and Follow-Up. After review of the limited 
literature and collaboration with experts in the Infectious 
Disease Division at the Brigham and Women’s Hospital 
and in Australia’s Royal Darwin Hospital (B. Currie and 
A. Cheng, personal communications, 2010–2011), it was 
decided that the patient should be placed on high-dose me-
ropenem (2 g delivered intravenously every 8 hours) and 
oral SMX-TMP (40 mg SMX and 8 mg TMP/kg twice 
daily at induction doses) for at least 6–8 weeks, with an 
ultimate duration of antibiotic course to depend on the pa-
tient’s clinical and radiographic progression. It was deter-
mined that, after the induction phase, the patient should 
then undergo an eradication phase including continued 
SMX-TMP for at least 6 months after conclusion of the 
intravenous meropenem.

Posttreatment Course. To date, the patient has consis-
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tently attended follow-up and has recovered well, with pro-
gressive radiographic resolution of melioid abscesses, and 
with improvement in strength in his left upper and lower 
extremities, despite persistent diplopia. He has completed 
an 8-week course of intravenous meropenem and is cur-
rently continuing to take SMX-TMP.

Discussion
Features of Melioidosis

Epidemiological Data. In the largest and most recent 
study, a 20-year prospective examination of melioidosis 
in northern Australia, only 14 of 540 cases of melioido-
sis presented with neurological sequelae, with pneumonia 
being the most common secondary focus. In that study, 
neurological melioidosis carried a 21% mortality, as op-
posed to the more general 14% mortality associated with 
other presentations of the disease.10 Worldwide, there have 
been fewer than 50 reported cases of CNS melioidosis 
in the last 50 years; none of which have presented in the 
western hemisphere.19 On review of the literature, cerebral 
melioidosis does not affect any specific age or sex with 
preference, with case reports in endemic areas recounting 
patients affected by the disease who range in age from 12 
to 69 years, with males and females equally affected, al-
though these statistics frequently do not adjust for age or 
sex as treatment or reporting biases. Peak incidence of the 
disease in endemic regions is in the 4th and 5th decades 
of life.33

Risk Factors. The risk factors for general melioidosis 
are diabetes, alcohol abuse, and chronic lung and renal 
failure.10,24 Melioidosis as well as neurological melioidosis 
can recur years after initial infection. Melioidosis has been 
called the “Vietnamese time bomb” in military reporting 
because of acquisition by US soldiers during the Vietnam 
War and recurrence after long periods of latency in that 
population.6 Although cerebral melioidosis is quite rare, 
the first examples of Australian melioidosis in both ani-
mals (1949) and humans (1951) demonstrated neurological 
sequelae—and it has been suggested that cerebral melioi-
dosis (vs general melioidosis) is more common in Austra-

lia than eastern Asia, the 2 areas of the globe where the 
disease is endemic.7,23

Presenting Symptoms. In endemic areas, most cases of 
cerebral melioidosis present during the rainy season with 
prominent headache and fever—both symptoms that are 
typical of general melioidosis as well. Other predictive 
neurological features of the presentation of neurological 
melioidosis include unilateral limb weakness, predomi-
nant cerebellar signs, mixed cerebellar and brainstem fea-
tures with peripheral weakness, and flaccid paraparesis.9 
Additionally, patients presenting with neurological melioi-
dosis also demonstrate fluctuating levels of consciousness 
as well as cranial nerve palsies (in particular, unilateral 
seventh nerve palsies).38 A hallmark of general melioidosis 
is abscess formation, most typically in the lungs, and it 
therefore follows that cases of neurological melioidosis are 
also associated with intracranial or intraspinal abscess-
es.21,30,31,33,37 Both general and neurological melioidosis are 
most frequently acquired through inoculation or inhala-
tion but not by ingestion. Vertical (mother to child) and 
sexual transmission have been described but are much less 
common.1,12,13,17,18 After exposure, antibodies to the disease 
are developed but have not been shown to be protective in 
prevention after additional disease exposure.33

Characteristics of CSF. In the workup of many cases 
of neurological melioidosis, LPs are frequently performed. 
On review of the published literature, we found that CSF 
from patients with neurological melioidosis often displays 
a leukocytosis with a mononuclear cell predominance, 
high protein levels, and normal glucose.9,20 The CSF fre-
quently demonstrates no organisms on Gram staining as 
well as in both aerobic and anaerobic media.

Microbiological and Pathological Characteristics. Mi-
crobiologically, B. pseudomallei has an extensive history. 
First described in humans in 1912, it was characterized 
as a “glanders”-like illness (a disease affecting predomi-
nantly horses).35,36 By 1932, Stanton and Fletcher had 
documented sufficient cases in animals (mostly horses 
and donkeys) and humans to coin the disease name meli-
oidosis, from the Greek for “a distemper of Asses.”27 The 
pathogen causing the disease was officially incorporated 

Fig. 1. Axial T1-weighted postcontrast MRI studies illustrating obstructive hydrocephalus, previous right basal ganglia biopsy 
site from the procedure performed at the Thai hospital, and diffuse left cerebellar ring-enhancing cavitary lesion extending into 
the left cerebellar peduncle with fourth ventricular and aqueductal compression. 
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into its own genus (B. pseudomallei) in 1992. Found in 
more than 50% of all rice paddies in Thailand, the organ-
ism is a motile, aerobic, non–spore-forming bacterium that 
is inherently resistant to penicillins, first- and second-gen-
eration cephalosporins, and most aminoglycosides.33,39 It 
grows aerobically on most simple agar–containing media 
and produces colonies with a stereotypical cornflower or 
rugose appearance.2,32 Although Gram stains of the organ-
ism show gram-negative rods with bipolar staining resem-
bling safety pins, the morphology in clinical specimens is 
extremely variable.11 Because of the extremely high risk 
of acquisition of infection when handling human samples 
with B. pseudomallei, suspected cases should be reported 
to the microbiology laboratory so that appropriate precau-
tions can be maintained, including prophylactic treatment 
of any exposed laboratory staff.

Radiological Characteristics. Brain CT scans often 
show normal results on initial presentation, whereas MRI 
studies often demonstrate dramatic changes.9 In endemic 
regions, MRI abnormalities described in several case re-
ports demonstrate frequently increased diffuse parenchy-
mal signal intensity on T2-weighted imaging, although 
when discreet findings were evident they tended to cor-
relate with clinical symptoms. Gadolinium enhancement 
of affected cranial regions is variable, and reports have de-
scribed enhancement predominantly in the internal cap-
sule, brainstem, and cerebellum as well as the frontal and 
occipital lobes, with reported extension across the mid-
line.9,15 If cases are identified later in the course of the dis-
ease, they are frequently mistaken for malignant glioma, 
although in the majority of late-presenting cases, the cere-
bral lesions often resemble typical intracranial abscesses 
with characteristic ring-enhancing lesions and frequent 
satellite microabscesses.

Treatment. A definitive treatment regimen for isolated 
cerebral melioidosis has yet to be established given the 
rarity of the disease. In addition, even nonneurological 
melioidosis is quite difficult to treat, requiring a minimum 
of 2 weeks of intravenous antibiotics followed by a mini-
mum of 3 months of oral antibiotics to prevent relapse.33 
Over the last 20 years there have been several randomized 
trials of parenteral and oral antibiotics in the treatment of 
general melioidosis. From these trials it has emerged that 
melioid septicemia is best treated with long-term intrave-
nous ceftazidime or carbapenem therapy.3,5,22,25,26,29,34 In-
travenous therapy should be continued for at least 10 days 
for systemic treatments, and the switch to oral antibiotics 
should not be made until there is a clear clinical improve-
ment. The median time to resolution of fever is 9 days in 
melioid septicemia; however, fevers have been reported to 
fluctuate for periods of more than 1 month when the septi-
cemia is complicated by abscess. 

If abscesses (normally located in the lung or abdomen 
in general melioidosis) are large and accessible, it is rec-
ommended that these should be drained, although enlarge-
ment of the original abscess or the appearance of new ones 
is not uncommon in melioid septicemia, nor is this nec-
essarily associated with treatment failure.33 Despite long-
term antibiotic therapy, the relapse rate of melioid sepsis 
is almost 30% if antibiotic treatment lasts for less than 8 
weeks.3,4,8,23,28 A majority of these relapses occur with the 

same strain of B. pseudomallei and, in approximately 75% 
of cases, those strains do not demonstrate resistance to the 
drug used for initial therapy.14 Given this patient’s short 
course in the Thai hospital and less than 8 weeks of initial 
antibiotic treatment, it is likely that he was inadequately 
treated with meropenem on his initial presentation and 
that he therefore was experiencing a relapse of the dis-
ease when he presented again in the US. It is thought that 
treatments similar to the abovementioned are effective in 
cases of cerebral melioidosis, but no definitive treatment 
for isolated melioid infection of the nervous system has 
been established.16

Conclusions
Cerebral melioidosis is an extremely rare disease, and 

this is the first report of it presenting in the western hemi-
sphere. Given the increasing globalization of the modern 
economy, combined with the ease and availability of inter-
national travel, there exists the potential for a marked in-
crease in the incidence of previously unseen diseases with 
possible neurosurgical sequelae. Therefore, it is becoming 
increasingly important to remain vigilant in the care of 
individuals who present with a persistently confounding 
diagnostic picture, because the offering of targeted and 
timely neurosurgical intervention can often not only as-
sist with the formulation of diagnoses but in many cases 
confirm those diagnoses.

As diseases previously limited to the tropics become 
more and more common in the developed world, it is 
important to keep an open mind to rare diagnoses and 
encourage collaboration across departments and fields of 
expertise because, in many cases, this is exactly what is 
needed to properly diagnose and treat disease in the mod-
ern world.
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